OBJECTIVE:
The source, timing of colonization, and stability of the neonatal microbiome is largely unknown. We and others have demonstrated that infant colonization may begin in utero, challenging the notion that neonates are born sterile. However, neonates are particularly vulnerable to viral infection due to dampened responses from NK cells and delayed maturation of adaptive immunity. Given the degree of variability in neonatal vulnerability to infection, we hypothesized that intrauterine exposure to microbes enables a greater diversity of NK cells in the neonates, relative to the adult, to allow for immune tolerance. Here, we performed multiparametric flow cytometry analyses to dissect the normal range and expression of human innate lymphoid cell developmental markers from umbilical cord (UC) blood. STUDY DESIGN: UC blood was collected from neonates at delivery (n¼50). Leukocytes were isolated using a Ficoll gradient. Isolated cells were stained with innate lymphoid cell maturation markers. Additionally, isolated cells were stimulated for 4-5 hours prior to staining for functional markers. Data was acquired by flow cytometry and analyzed using FlowJo X and Cytobank. Spanning analysis density of events (SPADE) analysis was applied to identify NK cell developmental subsets by individual. Diversity between neonates and adults was calculated using Simpson's Diversity Index. RESULTS: Examination of innate lymphoid cell (ILC) maturation via SPADE analysis identified high inter-individual variation amongst neonates (Fig. A) . When utilizing Simpson's diversity index to examine maturation of NK cells and ILCs, we found significantly higher diversity of NK cell populations in neonates when compared to adults (p < 0.04, Fig. B) . Additionally, function of NK cells varied amongst neonates when examining degranulation and cytokine markers (Fig. C) . CONCLUSION: Our findings suggest diversity in stages of NK cell development between individual neonates that may reflect early immune exposure and harken viral susceptibility. Given ours and others recent work demonstrating that the intrauterine environment is not sterile, we speculate that microbial exposures during gestation may be a driving difference in the diversification NK cell populations in human infants and hence enable immune tolerance at the risk of neonatal viral vulnerability.
107 Effects of chronic intrauterine hypoxia on mitochondrial respiratory protein function within fetal guinea pig forebrain Tabitha M. Quebedeaux, Hong Song, Christopher Harman, Loren P. Thompson University of Maryland, School of Medicine, Baltimore, MD OBJECTIVE: Antenatal intrauterine insults are the predominant cause of neonatal hypoxic ischemic encephalopathy. Neonatal brain MRI studies demonstrate abnormal brain patterns attributed to both preterm and term intrauterine insults coexisting in the same child, showing secondary brain injury developing in fetuses compromised by an earlier intrauterine insult. Altered mitochondrial oxidative phosphorylation and ATP production plays a pivotal role in secondary brain injury. We hypothesize that the degree of mitochondrial dysfunction is dependent on timing of the initial brain injury. Using an animal model of chronic intrauterine hypoxia, we characterized mitochondrial function in the fetal forebrain after early-or late-onset hypoxia by examining the expression and activity of electron transport chain proteins (ETC). STUDY DESIGN: Pregnant guinea pigs were exposed to either normoxia (n¼12) or hypoxia (ambient O2 10.5%) starting at 28 d (early-onset, n¼6) or 50 d (late-onset, n¼6) gestation until term (65d). Male fetuses were extracted from anesthetized sows, weighed and forebrains were excised. Protein expression of ETC Complexes I-V (CI-CV) and enzyme activity of Complex I (CI activity) were measured by Western Blot Analysis and Enzyme-Linked Immunoassay, respectively. Results of the hypoxic effects are means +/-SEM, with statistical comparison to normoxia by one-tailed T-Test. RESULTS: Hypoxia reduced fetal body weight and crown rump length while increasing brain:body ratio ( 
